Propofol, a general anesthetic, promotes the formation of fluid phase domains in model membranes.
The molecular site of anesthetic action remains an area of intense research interest. It is not clear whether general anesthetics act through direct binding to proteins or by perturbing the membrane properties of excitable tissues. Several studies indicate that anesthetics affect the properties of either membrane lipids or proteins. However, gaps remain in our understanding of the molecular mechanism of anesthetic action. Recent developments in membrane biology have led to the concept of small-scale domain structures in lipid and lipid--protein coupled systems. The role of such domain structures in anesthetic action has not been studied in detail. In the present study, we investigated the effect of anesthetics on lipid domain structures in model membranes using the fluorescent spectral properties of Laurdan (6-dodecanoyl-2-dimethylamino naphthalene). Propofol, a general anesthetic, promoted the formation of fluid domains in model membranes of dipalmitoyl phosphatidyl choline (DPPC) or mixtures of lipids of varying acyl chains (DPPC:DMPC dimyristoyl phosphatidyl choline 1:1). The estimated size of these domains is 20--50 A. Based on these studies, we speculate that the mechanism of anesthetic action may involve effects on protein--lipid coupled systems through alterations in small-scale lipid domain structures.